CTGF/Hcs24, a hypertrophic chondrocyte-specific gene product, stimulates proliferation and differentiation, but not hypertrophy of cultured articular chondrocytes.
We previously reported that connective tissue growth factor/hypertrophic chondrocyte-specific gene product 24 (CTGF/Hcs24) stimulated the proliferation and differentiation of rabbit growth cartilage (RGC) cells in vitro. In this study, we investigated the effects of CTGF/Hcs24 on the proliferation and differentiation of rabbit articular cartilage (RAC) cells in vitro. RAC cells transduced by recombinant adenoviruses generating mRNA for CTGF/Hcs24 synthesized more proteoglycan than the control cells. Also, treatment of RAC cells with recombinant CTGF/Hcs24 (rCTGF/Hcs24) increased DNA and proteoglycan syntheses in a dose-dependent manner. Northern blot analysis revealed that the rCTGF/Hcs24 stimulated the gene expression of type II collagen and aggrecan core protein, which are markers of chondrocyte maturation, in both RGC and RAC cells. However, the gene expression of type X collagen, a marker of hypertrophic chondrocytes, was stimulated by rCTGF/Hcs24 only in RGC cells, but not in RAC cells. Oppositely, gene expression of tenascin-C, a marker of articular chondrocytes, was stimulated by rCTGF/Hcs24 in RAC cells, but not in RGC cells. Moreover, rCTGF/Hcs24 effectively increased both alkaline phosphatase (ALPase) activity and matrix calcification of RGC cells, but not of RAC cells. These results indicate that CTGF/Hcs24 promotes the proliferation and differentiation of articular chondrocytes, but does not promote their hypertrophy or calcification. Taken together, the data show that CTGF/Hcs24 is a direct growth and differentiation factor for articular cartilage, and suggest that it may be useful for the repair of articular cartilage.